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JM1GSH Kony 


1144 MHz JIT65B 
iVery active 

aOne of QMO06 guys 
i The KDDI satellite 
communication 
center is near him 


Speaker-Microphone 
interface works fine for 
JTOSB... 
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Preparing for 
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License pending: 
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JA6XKQ/1 visited and inspected 
the wave-guide feed for 5760 MHz 
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Planning the EME Operation 


1 KDDI-lbaraki Satellite Communication 
Center in Takahagi City, Japan, was built 
as a communication node for INTELSAT 
services toward the Pacific areas. 


i There are several immense parabolic dish 
antennas and associated infrastructure 
buildings for administrative, research, 
construction and maintenance purposes. 


i Already, not all KDDI antennas are in active 
services; some antennas being in stand-by 
mode. 


a 2006 a group of Japanese amateur radio 
enthusiasts met for their special planning 


at KDDI-lbaraki Satellite Communication 
Center 


1A proposal was initiated: 
Moon-bounce communications using 
their 32-meter dish antenna 


Visits for the 
construction of © 


experiments 


® July 21, 2006 
@ January 13, 2007 
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PLAN 


i Which frequencies & Equipments are needed? 
Antenna feeds, LNAs, HPAs 


| Operation schedules depend on the moon paths 


1 Talks with KDDI, JARL, and Governmental 
Telecomm offices 


1 Construction for the station, adjustment, 
exhibition, lectures, etc. within six months!! 


Project BIG-DISH 


i Enthusiastic moon-bouncers all over Japan get 
together 


i Local amateurs also get together! 
| High precision large aperture antenna for EME 
| Space communications for educational effect 


13 Advanced amateur technology is needed 
i A Special license has to be issued to JARL 


| The first time in Japanse amateurs history | | 


Purposes of Experiment 


| A precise, large scale antenna Is used for EME 


(A commercial antenna is used for amateur EME 
for the first time in Japan) 


1 EME contacts to small stations 
1 EME exhibition to radio amateurs 


| Scientific exposure to young generation such as 
school children and students 


1 A moon-bounce class room under the BIG-DISH 


Amateur Radio Station 


i Moon bounce communications using a 32m 
cassegrain feed antenna 


i License is issued to JARL Ibaraki Branch 


1 EME high power license, 500 watts@, through 144 
to 5/760 MHz 


1 EME operation by the Project BIG-DISH menbers 
1 Non-EME communications by local club members 


Restrictions by KDDI 


3No hurt to the antenna structure 


1 No disturbance to the commercial 
communications 


1 All payment by amateurs 

: 

i Return to the original state 
etc. 


Memorandum 


m™ Memoranda were signed by KDDI, 
JARL and Project BIG-DISH by the 
end of December 2006. 


Project BIG-DISH 
< Fundamental design 1 > 


3 Moon-bounce experiment in a large scale 
= Multiple frequencies and modes 


§ Popular bands for EME 
144MHzZ/432MHz/1296MHz 


a =©Nearly original designed frequency 
5/60MHz 


< Fundamental design 2 > 


a TX— Legal limit high power 


RX— Lowest noise figure, highest gain 


1 Modes —~ CW, SSB and JT65 


< Fundamental design 3 > 


TX Legal limit high power 
500 watts output 
RX Lowest noise figure, highest 
gain 
LNA NF: 0.5 dB 
Gain: 30 — 40 dB 
Modes: CW, SSB and FM 


Project BIG-DISH 


< Fundamental policy > 


To be a EME marker signal 


on each band!! 


FROM BIG-DISH! 
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Inspection 


Kony JM1GSH 
comes out from the hatch 


January 2007 


C-BAND FEED HORN, 2.4M 


4th REFLECTOR 


How do you 
illuminate the 
Sub-reflector for 
moon-bounce? 


SUB-REFLECTOR, 3.6M 


Antenna For Moon-Bouce 


1 Accurate moon tracking 


— 


i High gain and low noise temperature 


— 


1 High power handling capability 


AZ-EL rotation 


0-370 deg. Azimuth 
5-110 deg. Elevation 


Programmed tracking 


Original computer program: 


Put in the moon data of every one hour. 
Compensation by smoothening the values. 
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Moon Position data 
from EME PLANNER 
FIEHN 
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Moon Noise Measurement with 
Programmed Tracking 
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Moon Noise was recorded with the IBA-4 4GHz receiver 


Characteristics of 
Parabolic Reflector 


a Wide-band reflector 


1 Effective diameter could be >10 wave- 
length 


i Need antenna feed for each band? 


Subreflector is there... 


a M 


Phase 
Center? Sub-reflector 


2.9 m diameter 
Vnere 


about ? 


Wide illumination and High Power 
Handling Capability are required!! 


A Subreflector is there... 
How to treat It? 


Do not remove! It’s a fundamental rrestriction 


Antenna feed for EME could be ... 


1 For 144MHz, 432MHz and 1296MHz: 
1) Use of a Yagi feed? 
2) A loop feed in front of the subreflector? 
3) A round feed horn in position? 
etc. 
+ High power capability and a wide-angle 
radiation pattern are necessary!! 


Prime focus 
2m 144 MHz 


70cm 432 MHz 


Stacked Yagi-feed 


Beam width ? 
>140 ° 
Stacking space? 


Multi-band ? 


= Difficult! 
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Defocused Feed 
Axial defocusing 


! DISPLACED FEED 
POSITION 


SELATIVE Orv ART GAP ie 08 


MAONITUDE OF DFFOC USING IN WAVELENGTHS ——= 


Fig. 4. Relative boresight gain as function of defocusing for cos’ @ 
iUlumination. 


Fig. 1. Geometry of paraboloid with axially defocused feed. 


IBEE TRANSACTIONS ON ANTENNAS AND PROPAGATION, JANUARY 1973 


Radiation from a Paraboloid with an 
Axially Defocused Feed 


PAUL G. INGERSON ann WILLARD Y. T. RUSCH 


Use of the original antenna 


15760MHz: 


Original feed horn is a proper choice for this 
band. Available: 


High power handling capability 
Wide-beam paitern to illuminate 32m dish 
R/L helical circular polarization 


+ The most favorable operating 
frequency is 5/60MHz. 


Multi-band operation 


How to change the antenna feeds? 
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‘Prime focus Is behind 
the Sub-reflector 


_ Prime focus of the 
main reflector 


Sub-reflector 


Antenna feed requires: 
Wide radiation angel = 140 deg. 
High power handling = 500 watts 


Prime focus Is behind 
the Sub-reflector 


@ . Prime focus of the 
main reflector 


Sub-reflector 
Use YAGI antenna 


in the phase center of the dish 


<Method> Model 2x1230, Two 30-element YAGIs 
Boom length 2 3 0 Omm 
Catalogue gain 24dBi, Power rate 300Wpep 


In-phase or out-of-phase? 


Multi-band operation ? 
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Round Septum Feed 


$11 better than 30 dB 
Port to port isolation S 21= 26 dB 
Circularity in boresight transmittion = 0.2 dB 


Round Feed Horn 
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Gain 22 dBi 
Angular width 12.8 deg. 
10 WL 


Use of US Army antenna 


VSRT-2 

2.4m alminium 
5 GHz 
Portable 


Jane Military 
Communication 


VSRT-2 


VSRT-2 Very short-range Transportable 
Antenna 
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Points 400 Span 400.00 MHz 
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1296 MHz LNA by HB9BBD 
NF=0.2 dB, G=38 dB 


144 & 432 MHz 
Loop Feed 
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Type = Farfield 
Approximation = ensbled (kk 
Hanstor = farfield (f=17o 
Component = Abs 

Output = Directivity 
Frequency = 144 

Rad. effic- = 8.9631 

Tot. ef fic. = 6. 9506 

Dir - es 8.379 dBi 
Phase center = indeterminable 


Loop Feed [Em 
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144 MHz 28.5 dBi Efficiency 30.3% 
he 432 MHz 33.9 dBi Efficiency 11.8% 


Planned EME 


i Basically Random QSOsn only 
i Frequencies 
144MHz, 432MHz, 1296MHz and 5760MHz 
i Modes: CW, SSB and JT65B 
iReports: RS T or TMO 
3 Estimated small stations to contact with: 
144MHz : 2x11-el Yagi, 50W JI6 5B 
432MHz : 2x2/-ele Yagi, 50W JI65B 
1296MHz : 3m DISH, 10W CW 
5760MHz : 2m DISH, 2W CW 
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Small-dish mount: Designed by JH1EFA i 
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RFI test transmission 


1IBA-4 Elevation angle 90 degrees 


i RFI to the present C-band receiver 


9x 482 = 3888 MHz 
3 X 1296 = 3888 MHz 


iAny TVI to neighbors 


The present Radio Station Regulation 
requests to amateurs on UHF that 
any spurious radiation level should be 


below the fundamental, as well as 


Spurious radiation should be: 
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» HP Low Pass Filters Dimensions 


LengthA LengthB LengthC Length D 
144 MHz 38.4 mn 175 mn 87.6mn  Abt.s54mm 
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1296 MHz 500 watts 
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Inspection by Telecom 


a Transmitter data (input/output power, 
Spurious Suppression characteristics, filter 
attenuation curves, etc.) were submitted 
previously. 


iInspection of the equipments, antennas, 
working data, and a QSO test were 
requested. 

1432 MHz CW-QSO: 8N1EME — JA6AHB 
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144M Hz Pile up 10:29Z Feb 25, 2007 
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there were seven weak signals 
of -20dBs were masked. 


144M Hz Pile up 10:55Z, Feb 25, 2007 
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1NHK-TV News, 7 p.m., March 038, 2007 


9/60 MHz 500 waits 


i Near original designed frequency of the 
IBA-4 antenna. 


i Wave-guide Connection at the pedestal. 
1Estimated gain: 63. (2,400,000 times) 
1 Output power: : 
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[Project SMALL-ANTENNA] 


i Many microwave amateurs joined in the 
project. 

a Members of JAMSAT, MWCY, YAMA, etc. 

i Many recordings were reporte 

1 Not a few tried to contact. 


Receiving with small dishes 


JRSLGE 45cm BS satellite dish 


Japanese CQ ham radio monthly 
magazine continued to publish our 


articles for over one year. 
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EME Results 


a Random QSOs: 3 2 3 
| Operation frequencies: 
144MHz, 432MHz, 1296MHz and 5/60MHz 
i Modes : CW, SSB, and JT65B 
1 Estimated small stations to contact 


144MHz : 2x11-element, 50W JI65 
B °e © © OC 


432MHz : 2x2/7-element, 50W JI65 
B © © © O 


1296MHz: 3m DISH 10W 


Band and Mode Results 
8N1EME 


Freq. | CW | SSB’ |JT65B |Cross- | Total |WAC | DXCC 
MHz mode 
a * 


eel ee 


No. of QSOs 


144 MHz: 154 QSOs, CW11 SSB1 JT65 142 


JA24 OH3 F8 PA12~ DL/DK22 GM2 
G2 16 VK7/ AS RUSSIA 11. USA 13 
Eu RUSSIA 14. CT 1 El1 OE1 OK2 

GW1 SP1 ON2 EA6 SV3 SM3 


ES1 ZL1 O0Z1 S52 YO1 HBY91 
YU1 VE 


432 MHz: 67 QSOs, CW 34 SSB2 JT65 31 


JA16 VK3 PA2 OK3 G2 OH4 
99 2 Eu RUSSIA 5 DL/DK 8 

SM5 EA3 HB92 F3 ZL1 O21 
USA2 SP1 UT1 FR51 2ZS1 KL1 


No. of QSOs 


1296 MHz: 71 QSOs, CW50 SSB21 


JA14 VK3 KL1 ES3 F4 OZ1 PA2 
SM3 OK3 HB9I2 ON3 DL/DK10 LAS 
LX1 UR1 W111 VE1 I3 G2 


9/60 MHz: 31 QSOs, CW 23 SSB6 
SSB/CW X-MODE 2 


JAQ W4 EuRUSSIA2 VK1 ES1 VE1 
HB91 F2 !1 LX1 OE2 DL/DK3 
OK2 GM1 


ALL TOTAL: 323 EME-QSQs including dupes 


TNX 


The Project BID-DISH would like to thank you for 
joining us and help for the promoting moon- 
bounce with a KDDI’s 32-m dish through 144 t0 
5./GHz bands. 


Hundreds of non-EME amateurs joined us also 
to see how the moon-bounce is. ‘This project 
might have contiriouted to promote amateur radio 
activity itself. 


The End 


( continues?) 


